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Abstract of JP7157512 

PURPOSE:To obtain an alpha-olefin oligomer in high yield and selectivity while suppressing the 
formation of polymer having high molecular weight by using a catalyst system composed of a 
combination of specific compounds. CONSTITUTION:An alpha-olefin oligomer (preferably mainly 1- 
hexene) is produced by oligomerizing an alpha-olefin (preferably ethylene) in the presence of a 
chromium- based catalyst system consisting of a combination of at least (i) a chromium compound, (ii) 
an amine or a metal amide, (iii) an alkylaluminum compound and (iv) a compound of formula I or 
formula II (M<1> and M<2> are a group NIB, IVB, V, VIB element of the Periodic Table; R<1> to R<7> 
are an inorganic group, an organic group, a negative atom, preferably H, a dialkylamino, a 1-20C 
alkoxy, an organic metalloid, a halogen, etc.; [L]<+> is a cation containing an element selected from 
the elements of the groups IA, VIIA, VIII, IB and NIB to VIB of the Periodic Table). 
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R 16 R 16 Tg£ft3fcfflT&D, M 3 teJ^ISftgffl I A 

ib«wi i i B«a>6aana7c*, m-bv 

I IA&&tfVI I lK^6Stitl«7C*. E : Hr* 

[ 0 0 3 4] M 3 tLTBtCL i, Na, K, Ag 
». M 4 iUT»#(CMn, Fe, Co. Xl*)Jttfi 

[0 0 3 5] R^tfR^ii/^n^^IXJI/S, * 
JlMLT^Tfc^K R 8 &tfR 9 ©g&vXa^>*->* 

;*^;i^n^>?i?xx*S, n-7*^;i/v^n^> 

[0 0 3 6] R^-R'stt**®^ Any>ST, Wc c 
jf* 1 ~ 2 0 ©7;V*JkS, 6 ~ 2 0 ©7 U -* 

2. 7***7 'J -A* 7»J-*7;M^S, Xtt» 

S, #*, X?;|/S, n-7"utf*S, n- 

Xt^S, n-:t??VVS, y^DA+yJVi. 7 xx 
'OiWS, 3 -^^JV7xX;I/S, 2, 4 --7 
X7My7xXJ]/S, 2, 6->?X?;]/7xX*£, 3, 
5-y^»7i-M, 2, 3-vX7\>]/7xX* 
S, 2, 4, 6-h'J^»7iXi«, 2, 3, 5- 
r-UX?JV7xX*S, 2, 3, 4 

3-t-7f^7x^J«, 2, 6-^-t-T* 
»7x-M, F, CI, Br, I«WWf6*l* 
[0 0 3 7] ft-g* (1) Xtt (2) ©cfett, M'X 

(i) 0*t!j, ^ftwts, mo%mm\z^b 

[0 0 3 8] LASM 3 0ft^tbTH, tF57x- 
Jl/#k-hffi, Tb77irj^l/-htf'J7A, 7" 
h5*X K>^7WD7x-JW #V~r-l§, fh 
5*7. (^>^7JV^-n7xx;W tfk-r-U^A, f 



#PjI¥7- 1 5 7 5 1 2 

if 

fh7+X K>?7JWDfM*+y) tfl^-h 
S. -rr-57;^D#k-r-SI, fh77MDt|l 

m, Thyy^-tayy^ymmmmjibmo 

[0 0 3 9] L^m 4 R" R s ©{b^iJi:LTa, f b5 
7xx;l/#I^-h7xn-fex7A, f h57x^Hy 
-hv>#> (f h77x^I/»7^J» , v-hy 
*X (^?7Wa7x-;W *l/-h7iat^7 
A. xr-5*X K>^7MD7x-M #1/- h-^ 
A^f^xDfc^A, rf?+-X (^ypyfr-Xu 

7xX*) ^l/-h7-fe^;V7xD-feX7A, 

X (^>^7JWD7i^M J)?k-h*;i/3*7xn 

-fcx7A. f K>^7WD7x^W tfU 

-h->7/7xn-bX7A^W5n5. 

[0 0 4 0] L#E' R'»R n R 12 ©ft-a*tLTB, 
f h77xrMU-hh'J5 1 ;k :rr-*X K>^7 
WD7x=*) #k-r-HJ7Mk xh57xx;i/# 
I— hh^7°*X**x7A, rh77x^*k-h 
'?>yJl/y>(5 1 Jl'XM-7A, 7"r-5*X (^>^7 
Wa7i-JW # V - r- ^ > -7JV vX ?;i/X;i/*x 7 

[0 0 4 1] L^E 2 R 13 R 14 R I5 R 16 ©^^fjiLT 
tt, xr-57xX*#U-N7>tX7A, 7F?7x 
x*#i/-|- MJx^jI/7> : Ex7A, xh?7xx;i/ 
f-MJ (n 7?;V) 7>--E-7A. fh57x 
x*#W-h h'J^g 1 ;l'7>tx7A, rr-57xx;V 
#W-r-tfnyx7A, rh77x-Ml/-h2, 5 
-v'XTMUfn'jxtfA, T-r-5+x (O^ymu 
7xx;W #k-r-7> ; Ex7A, 7-F9+X 
7;i'tn7x-W #l^-h hUX?*7> ; Ex7A, 
T-h^ + X K>?7MD7x-ll') hr-'J 

(n-7?7W 7> ; £X7A, t-H9*X (^>^7* 
^n7xxA) #k-r-r-Upt7^7> ; Ex7A, 
5*X H>7MD7i-« *k-h7xUx7 
A, xr-9 + X K>?7;VtD7x-;H tfk-r-^E 
y^^;i/7xUx7A, xh9*X K>?7MD7 
xx;W *V-hy^»7-U^7A, T-h5*X 

K>?7JWn7x-JM #l/-hf h57x-M 
X*x7A, f b7*X (^y^7Wn7x-JW # 
V— hf b 97'5 1 JV7> ; Ex7A, ^r-9*X K>7 
7;W-n7xX;W jJ^-Mt^Vv^xXJI^^X 
7A, rhvfX K>^7MU7x-W #W-r- 
HJ7xx;|/7>*x7A, 7^b5*X (^>^7*^ 
n7xXJW *k-ht°U> ! x7A, fh7« 
^7*tP7i_;W ^k-hJ?^?* (m-xhn7 
xyx7A) , 7-h?*y (^^7WD7xXiM 
$V-hi?*?fr (P-7*D ; E7XUX7A) , rb7 
*X (^>?7MP7i^W tfV-h (p-v-77 
tf'J^X7A) , rh7=rX K>97Wn7xr 
*) hU^^*7xiJX7A. xh?*X K 

>?7Mn7xrjW 5j?P- h (N-^TMVfcf'J vx 
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11 

7A) . fh7« K>^7MD7xz;W 
h HJ tWI/XJI^x^A, tF5« (^7*7Jl^- 
D7xXJV) #k-h <o --77/ -N-^JUf'Ji? 
X7A) > f h5W K777;y3-n7xXJW #U 
-h7;*9 1 ;l'77xx;l/77 ; ex7A. 7-h5+X 

[0 0 4 2] (^>^7Mn7i^JW (p 
-y7y-N-^>yJHf'Jy^A) , f 

K>^7WD7i-;W #V-h*3MH-'J7xX 
;P77 ; EX7A, y-h9*X (^>?7JWD7ir 
;W jJ?W- Mfn'jx7A, f-Yy^x (*s>9yfrt i 
D7x=;W 3^1 — h 2, 5-y;WHfntjx7A, 

rh7+X (3, 5-7 (hU7;^n^5 1 ;W 
;I0 #k-hi?;*3 1 ;P7x'jx7A, ^ttyMut. 
sB»HJX5\fc7> ; Ex7A, rh7W (3, 5-tf 
x (i 2, 2, 2-MJ7Jk*n-i- 

*^7=U=*A. fF7t7 (3- (l-*h+v 

-2, 2, 2-hU7;^n-i- (h')yjvtu^^ 
)V> - 5- (hU7JV^Q^5 L ;w ) 7xx;p 

#U-h-7^W^'J=^A, rh7 + X (3- i 
(2, 2, 2-bU7;k*D-l- (2, 2, 2-hU 

7MDih+y) -l - (WJ7;ktn*^JW if 
;W - 5- (h'J7;i/*n^5 1 ;i/) ) 7xx;W*k-h 
3>*?J*7=U=:£A, f + 7 (3, 5-HX 
(2, 2, 2-h<j7^D-l- (2, 2, 2- h'J 

7Wnih+-» -l - (MJ7;]/:tn;*3MW x? 

;W 7x-Ml/-h7^»7-U-7A, f-h57 
xx;k#l/-hxh9X^j|/77^x7A, fl-77i 
=.)ltfU-h*?)lh<) (n-7?;W 77*:X7A, 
? h97xXJl/#7-h^77;l/MJ (n-7f;W 7 c 
7^X7 A, f h77x-Wt/-h h'Jjt^Jl^X'J 
X7A, f h77xlJ^l/-hy^fJl'y7xr;i'7 
7^Ex7A, xh77xXJM*V-h*3MPMJ7xX 
;P77 ; EX7A, xh-7 7xx;V#V-h/5 1 ;Hf'J-7 
x7A, fh77xiMW h^>-7;Hf'J-7x7 
A, f h77i-Wl/-h^» (2-77/EU7 
x7A) » ttJ-5+X K>^7MD7x-JW #1/ 
-h (xh9X^;V7>€x7A) , fh7+X (^7 
*7Mn?i=*) W»hU (n-7? 

;W 7> ; ex7A) , K>^7Wn7x 4 

xj» #k-h K>-7;i/hU (n-7?;W 77t- 
7A) , fh7+X (^>^7Ma7x-« #1/- 
h^3MI/ (4-/77 t°U7x7A) , f h7t7 
7 9 7 jfcfr n 7 x x;M # h ^ 7 jwtf U 5>x 7 a 

salens. 

[0 0 4 3] ft^H (2) ©f-m, A#«fctt, h'J 
X «>^7JP^P7xX;W *7iH, h'JX (3, 5 
-EX (l-^h+y— 2, 2, 2-hU7;i/*n-i 
- Vf^ymu^M x^)V) ) 7xi**7i, 
h'JX3- (1 h + -7-->-2, 2, 2-h'j7;i/ £ 



#PjI¥7- 1 5 7 5 1 2 

#n-i- {yvy)V*u*?)V> -5 - (h 

U7*tn^f;W ) 7irM7l, HJX (3- 
(2, 2, 2-HJ7JW-D-1- (2, 2, 2 - h 'J 

7Wuih^-» -1- (h ] )y)itu^^M xg 1 
;w -5- (hU7j^o^f;W ) 7xx;v*7*. 

h'JX (3, 5-b'X (2, 2, 2-h>J7JWn-l 
- (2, 2, 2-hU7Mnih*y) -1- (MJ 
y)V*u*3-)V) x?;W 7xx;v*7*. h'J7xx 
;M?7sJS, h'JX (^>^7^nxJV;^+-7) *7 

[0 0 4 4] *389JT?tt, ^nsro^nAft^tr, 75 
7XB&K73 F, 7;i^7^3x7Aft£*&tflt; 
(l) XB (2) a>Sfc5 2nA*i»tt#ig£S2: 

Sfl^fft (1) XB (2) ©fpJjfcovvtttgftoiE: 
3ijj£#-eB&v^ ftfcfei^fcJ^fc. Qtm^it 

(1) XB (2) \t. Mfrmz a -*Uy J XDlL 
^#*fc»»«iR«lCa-*I/7^>©-*ft&#5B 

TiUk^rl (i) XB (2) tjivvrwafc'bfcfctoe 

f, ?}Tg©7t#*£&*Ua-:t)/7^7:fcJ;tfa- 
*W7-r >rI»©Ml»a<a-tV7^ 7©Z 
ftfcEJ&lPaK ft fcitfr L 5 #*. * 

(i) xb (2) ^ij^tT^a 

[0 0 4 5] *««t*^Tli, ±E©4H»«Wt»*6 

fczmmmzmLT®mq>T!a--*vyj><Dm& 

SfSLK **a»3£©»ji«ll»*fflHSi:ifcJ:D. 

[0 0 4 6] ±1B©Wfe©»«IJBttB, *#»KB, 
r73>XB&B73]*J t-3V^T73>£RTaUfc 

®7S7, 7;i/+;k7;V3x7Aft-er#jR^ft^rtl 

(1) Xtt (2) S^tJit^^t, a-tl/7^>, & 

®?BAft§*. (1) XB (2) &tf73>£ 

muM^mmsit^ (i) xb (2) s^o^fs 

a-*U7^>, 73 7, S.^7;V+JP7;i/3X 
7Aft-&tl£#Afa77fe, 

®7;^;y7;V3x7Afb^ft^Wb-&ti (l) XB 

(2) fe-ttligattt, a-*l/7W>. 73 7, 

7 n Mk£m*mx$z>l3tiks 

©7DAft-&!il&tf73 7S^tJi§jSf fc. a-*V7 

7;u+;i-7;i-3x7Aft-&!i, &OTb-&«i (1) 
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xb (2) s*A-r«m 

\Z, a-*U74>, ?DAft», ftWbl^ft (1) 

xb (2) ftsix-rsm 

>7-fx vukft&m. 73 x srwt-&* (i) x 
b (2) sgx-rsm 

®i?uMt^^^mm^\z, m xb 

(2) , 73>, &tf7JH^7;l/3 

®7nAft£ft, 73 X 7;i'*;i/7;i'3=>>Afll-& 
ft, teS-ft (1) XB (2) , 

[0047] ^m.^s.^mm\z^t>^uMt^ 
ft, 7;i/*;]/7;i/3x7Afc-&ft, srWK-&« (D x 
B (2) satr*«£il«-r-6*£-e*'3Tfc. 9 □ A 

^fcfcS* (1) XB (2) t«ttS*T*»6. Q A 
ft^£7;Wmb3^A{fc£ft&&ffi|3-a:^£ i 

7;i/+;i/7;i/3-'?A^^fti^a6iittuav^j 
tB, Ej6®w»»9©*&&'r. *©a©ajpwaa- 

[0 0 4 9] ^nAft^-ftt7;>+JI^7;i/3-'?Aft-p- 

ft t*i^a6««rrsiB«^f n mmmzm 

1C a - * V- 7 ^ >©ffifi £E(S ©*£&#<£ < ft -5 

b, *£9!sa>t?B&^#, ^©^icji^sn^o c 

[0 0 5 0] ffc^S, £nAfc£ft£7;V+jI/77l/S 
x7A£g«!S-&/i*£, ^nAfcSftfcEffiLT^S 
IH&T 1 7 ;i^7JP3 - 7 Afc-&ft * © 7)l*)VM t 

T, ^tf>SMj&tcJ:aT£j£T57JV*;i'-:7nAfl;-& 
ftB, l#<0*jST#6n57;V+;P-^nAft^ftfc 

tfffiESn, a-*k7^>©fgS£K^©?S14OT6T < 

[0 0 5 1] *»g|C*HT. mma-*Uyj>tL 
TB, K*»*J2~3 0©WUtt#«l©o-*I/7 
^>«ffl$tl5. JlttWfcS, X^k>, 7nHk 
>, i-7t>, l-MHr>, 3-* 
g 1 ;!/- 1 -t*x>, 4 1 -^>r>^#s#tf 

JI^a-^l/7^>ibTX?I/>^W 

[0052] *»gBfc*^Tfflnsna»»tL,TB, * 



#PjI¥7- 1 5 7 5 1 2 
7*^>, ^>?>, Mr-tf->, a^>, *y 

\t*=f-V>, y?DDi^>, HJ^nnx^X tY 
>, v^na^>if>^©*g»t^S^b*^&t*^ 

[0 0 5 3] SStLT, Si&HR©a-*V7 

1-*Ctfctfl*4. JSfltffltLTB. ft*ft*«4~3 0 
ffla-tV7^>A«ffl5n5At, mMT^tt©a-^ 

k7-r»w»fcffsu». *fc, «f»tLTBia««fi 

[0 0 5 4] *»Wfc*V»T. ^OAft-&ft©ffiJi* 
B, Sil'J7bMfcD, Ml. OXIO-'-O. 
5mol, ffSKBl. OxiO-'-O. 2mol. 
S&fcffSKttl. 0x10-^0. 05mol©« 
B£3ft£. -75, 7;V^7^3X<7Aft^ft©^ffl 
MB, ^DAft^lmolSfcD, it5 0mmol 
BUT!****. WHSttZVEMRa^WMtifr 
5», 0. lmo lJK±tT«©*U^= *LT, ±S 
B, Sftl. 0 X 1 0'mo 1 TSSo £&, 73 XX 
B&B73 FCttfflMB. £DA|b£ftlmo 1 Sfc 
0, ««0. 0 0 lmo lEUTfct). $f£L<B0. 
0 0 5- 1 0 0 0mol, 01-1 
0 Omo 1 ©JGHtSn-5. *fc, -flSS (1) XB 

(2) T*3n*flS-&ft©«fflattTtt. fnAftfi 
ftlmo 1 ffl^O. 00 lmo UUl.TifeD. 

jfSL<B0. 0 0 5- 1 0 0 Omo 1, MCSfSIX 
B0. 0 1-1 0 Omo l©ffiHt3n-5o 

[0 0 5 5] *5gBJ5t*tt§H>B^B, fi1t0~2 5 
CCTifcO, jf*L<B0~l 5 OtTi&S, SJ6J£7j 
B, *fffc^l,2 5 Okg/crn 2 ©fBPJfrSiliRMf 
afttt, 100kg/cm 2 ©K*Tr+#T£ 
5. »S«#IHB, B«1#*»S2 0 B#P B 1, ff*L<B 

o. i-6s#p B i©isHt$n5o *&, k^jCb, 0 

[0 0 5 6] *58Wt*V>T. H£#'JV-B»*!R® 
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[0 0 5 7] 

[0058] mmmi 

1 5 0t;©S^|gT?Jnja^Lfc3 0 Omlfflt-h^ 
V-y*r»«fKft*ftT&«, H© 
F k-7"KMSlK£tfi*fc«!!87 ^ - FW£It 
QttVX&Klt. v.-<\~f9>( 4 5ml) , FUX3 1 
^TM-^A (0. 4 0 0mmol) ffln-A^> 
ftft, Y.U-)\> (0. 0 6 Ommo 1) ©n-A7£> 

2-X^JW\3fUVX-F (10mg, 0. 0 2 1mm 
ol) b hVZ^>9 7)l*U7x.-)l*<>mB (Ce 
F 6 ) 3 (lOmg, 0. 0 2 Ommo 1) £{fci£A.fc*. 

[0 0 5 9] jff, ^-h^W-^&l 0 0 Cleft* 
U 1 0 0"CTX^l^>Sftfej«7^-H < g<fcD 

«ALfc. X?U>JEECJ;0^1S«^L. i-DAft 
G****— hi? W-7lP3«c5fA2ttTX^>©ffi« 

^ifiamnit. ^s3 5Kg/cm ! t&s&x?- 

V>£SAU *©«, 4K3 5Kg/cm ! fc, S 
*«10 01Cfc«*b&. 15m #-F?I-—7*4> 
fcX?/-;l/£KALTSJS£f?ltUfco 
[0 0 6 0] :fr-F0V- 7©J±A£fj^UTJl$i#X£ 
fr-a&ft, it®(C*-3TKjSW©IiJt*UT- (it 

-f >&fi£ftfflffl/£Mr©*SM&<!:£S 1 ic^-T. 
[0 0 6 1] SUM 2**^3 

hUx?;V7;P5x«)A©n-A7'3'>m tfn-;i/ 
©n-'V/* h^P- 7Mfi|fctfcj&*, n 
-^7 ? *>icTgMtL&i'nA (III) (2-x?JPa 

»©SJ»*Sai©J:3fc*J^fcz:fcJ2Wtt, gffiff 
1 tK«tS*SSff-3&. n-A^>o4MB5 0 

[0 0 6 2] $jfifl|4 
X?k>£7nA«Mffi£©&M*&£l£ET5fc©, 

hUx9 1 ;V7;V5X7A©n-A7'^>m tfn-JP 
(On-A^>II, n-A7^>fcTj&f£ftLfc:?D 
A(lll)2-x5 1 ;i/A+-t}-yx- h©ii(c^--hi7 1/-7 



26 



^>©fia^sH^ia*fc^ifi(^tt< mmmitnm 
[0 0 6 3] %mm 

X? 1/ > 1 9 P ASttff t fflgftKrffi &«ET S &». 
n-A^X FUx^7;P5x7A©n-A7^> 
««, hUX^>^7;i/^-n7xx;i/*9ilS^-b7 
k-7*BflJicft5i*, n-^^>fcT)MWfcl/&j'n 
A (ill) (2 -x^Va.+DVx-H , fn-;V©n 

20 -A7^>^^gs^^^7^'-^* i sttt^A^fc^i:Ji(^1. 

tt, t®mzfcfe£ftr>fc. n-A^>©4 

f«tt5 0mlt?ft-3&. 116***2 KiSf. 

[0 0 6 4] mmme-i i 

Hifc&fr £H 2 Xtf 3 ©J: 3 «SLfc c fcfiWMHS* 
[0 0 6 5] SIM 12 

%mW4 tnm\zbX, FUx^jK7^3x7A, FU 
XA>^7;kt7ir»9l (5 0mg, 0. 100 
mmo 1) , ?UA (III) (2-If)>AW2X- 
i» F) , b$V-7'\Ztt3Lhjt£. *m 

3. 5Kg/cm ! |AU :t-h7l--7"£l 0 or 
lcDB^Lfc„ 1 0 0t:-CX^k>SrM«7^-H < f J;D 

«£E*»4 0 k s/cm?^mX^m^BA 0 k g 
/cm\ HfSS^l OOC^lfc, HX««3l: 

[0 0 6 6] SU60I1 3 

<?nAft»- 2©*Sji>^nA(III)7-b^7-b 
F±- F (2. 5 5 g, 7. 3mmol) ©FJFX> 

30 (1 5ml) ®m\z, Wimm.htz.mwiw) 3-7 U\i 

p-7-f F (1. 6 0 g, 2 1. 9 mmo 1) ©F;tX> 

(5mi) mmm^ < s.mnm%y, astrans-ft. r 
i&u&®m-j< ot i o cc canst u ^vu&zm 
»b&**2 5^iBji«!*«nt&. at;ii^*fcafi* 

4. 15g|L ^©©*©%*^DT©^ttKT©i 

Cr:9. 1%; C : 5 7. 0% ; H : 5. 9%; 
N : 7. 4% 

40 15 0tJ©(MW™Mailx&a0 0ml©*-bi> 

l^-7£i*mc»irtm StSS*B*L-&. n- 
^7^X FUX^;V7;U5x7A©n-A7^>glS 

WD7i-*Wi(5 0mg, 0. lOOmmo 
1) , n-'\7 p ^>KTX7';-fbLfc±IB©^nAft 
-&t(-2£ftli!S7^-Ftictt^?£-t^Wi. %K 

[0 0 6 7] SUSM14 

N'JXA , >^7MD7x^)l/*C'i (5 0mg, 0. 
50 lOOmmol) ©ftfc>t> t£r F K>^7JV:t 
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i$.V-hy*^)V7-V-Vk (8 0m 
g, 0. lOOmmol) SfflU, n-A^X h 'J 
X?JV7JV5 X? A© 

x-;W #p-f--X*?JV7xUx'?A, n-A7 f 3'> 
t TX 9 'J -ft Lfc ? P Afcfc* - 2 ft«HE7 - H* 

[0 0 6 8] Jt«Wl 

[0069] tmm2 

*9ift^ft^i*tf, HfSBtP^lHriiLfc'i 

[0 0 7 0] igtiagiffl THPj |jn-A7? 

>£3EU Crft^ftiSffl rcr-U B?DA(II 
I) 2-Xf;KW/I-h. rCr-2jtt^M« 

TB-lj hUXA>^7MD7x-^* 



(10) #P3i¥7- 1 5 7 5 1 2 

18 

**tf3L TB-2J «, fh7tXK>!S'7Mn7 

x=*> # h y * ?)V7=. >j = 7 a tar. 

[0 0 7 1] *&, fr»tfi, rg«7?feAj b, 7;v* 
;l<7;i/3 x£ Afc&ii&tf hf n-jvs^-tf ic ? n 

cj si, t^mts®, 7fr*rf]/7)H-v&to&m, 

\L n -;k £ n AflsfcttoJH XL^kimm\~ a - * 
7J|/5- l >Aft-&tl&tf*'?^ft-&!&£^'£f!§?it^(C^ 

& rigtt75feEj b. 7;]^;mi/3x^Afci§rfi£ 

SB. g-B-tl/7-f>/lg-^DAft», MS 
Btt©*ttB, g-o-^-fVig-fnA-H 

[0 0 7 2] 



si is m 



msmrn (g:mi) 


HP (50) 


HP (50) 


HP (50) 


HP (50) 


Crft£#jS§i 


Cr-1 


Cr-1 


Cr-1 


Cr-1 


Crfc£tfi (mg) 


10 


10 


10 


10 


CrftS* (mmol) 


0.021 


0.021 


0.021 


0.021 


tfD-;V (mmol) 


0.060 


0.060 


0.060 


0.060 


EtsAldmnol) 


0.400 


0.400 


0.400 


0.400 




B-l 


B-l 


B-l 


B-l 


(mmol) 


0.020 


0.020 


0.100 


0.020 


SfSSS CC) 


100 


100 


100 


100 


X^KVffi (Kg/cm 2 ) 


35 


35 


35 


35 


©6WflW(Hr) 


0. 25 


0.25 


0.25 


0.25 




A 


B 


B 


C 


<«i3M(g) > 


14.4 


14.4 


38.0 


13.7 


<lfcS## (wt» > 










C4 


1.7 


1.9 


0.2 


1.4 


C 6 


79.5 


74.5 


83.2 


80.3 


C 6 tt>©l-hexene^S(wt«) 


94.6 


94.6 


94.4 


94.9 


C 8 


2.7 


3.0 


0.5 


2.1 


ClO-20 


13.9 


17.9 


15.2 


14.0 


C22-3C 


1.4 


2.0 


0.5 


1.3 


Wax 


0.0 


0.0 


0.0 


0.0 


IJ£PE 


0.5 


0.3 


0.3 


0.7 


<mmm> 


1439 


1439 


3799 


1367 


<mmmm> 


53313 


53328 


140699 


50616 



19 20 
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5 


6 


7 


8 


?§8£SK (S:ml) 


HP (50) 


HP (50) 


HP (50) 


HP (50) 




Cr-1 


Cr-1 


Cr-1 


Cr-1 


Cr-fb-a^M (mg) 


10 


10 


10 


10 


Crft-oft (mmol) 


0.021 


0.021 


0.021 


0.021 


tin — )\ (mmol) 


0. 060 


0.060 


0. 060 


0. 060 


Els Al (mmol) 


0. 100 


0.400 


0.400 


0.400 




B-l 


B-l 


B-l 


B-l 


ftty^fciitylik (mmol) 


0.020 


0.100 


0.100 


0.060 


HfSiSJS CC) 


100 


60 


45 


100 


X5 1 k ME (Kg/ cm 3 ) 


35 


35 


35 


35 


KJSBsfPaKHr) 


0.25 


0.25 


0.25 


0.25 




D 


D 


° 


D 


<£$*Jl(g) > 


19. 1 


23.0 


24.7 


33.2 


<M$L5rtti(vt%) > 










C4 


1.2 


0.3 


0.7 


0.3 


Ce 


79.1 


85.5 


81.8 


82.8 


C 6 +<m-hexene^g(wt« 


94.4 


95.3 


94.8 


94.2 


Cs 


1.9 


0.7 


0.9 


0.6 


C,0-20 


15.7 


11.3 


14.3 


15.2 


C 22 30 


1.1 


0.3 


0.4 


0.5 


Wax 


0.0 


0.1 


0.2 


0.1 




0.7 


1.8 


1.8 


0.5 


<WHWO 


1910 


2302 


2476 


3318 


<)54!*Sf4> 


70729 


85272 


91720 


122885 


[S3] 






m 


m m 






9 


1 O 


1 1 


1 2 


StSffiiK (»:ml) 


HP (50) 


HP (50) 


HP (50) 


HP (50) 


Crfc£U8§i 


Cr-1 


Cr-1 


Cr-1 


Cr-1 


CMb&ftS (mg) 


10 


10 


10 


10 


CHb-a* (mmol) 


0.021 


0.021 


0.021 


0.021 


fcin-JV (mmol) 


0.060 


0.060 


0.060 


0.060 


Et 3 Al (mmol) 


0.400 


0.400 


0.200 


0.400 




B-l 


B-l 


B-l 


B-l 


t^mt^m (mmol) 


0.004 


0. 004 


0.004 


0.004 


CC) 


100 


100 


100 


100 


ME (Kg/cm 2 ) 


35 


70 


35 


35(H 2 3.5KG) 


)£j6l»*raCHr) 


0.25 


0.25 


0.25 


0.25 




D 


D 


D 


D 


<££»*(g) > 


6.7 


15.9 


3.9 


14.9 


<mmm*x) > 










d 


2.4 


3.5 


3.6 






78.7 


78.2 


79.4 


78.8 


Cc, ^©l-hexene-g-M(wt» 


94.5 


95.0 


94.3 


92.0 


C 8 


3.5 


3.9 


3.6 


2.2 


ClO-20 


14.2 


13.9 


12.2 


16.7 


C 22 - 3 0 


1.1 


0.5 


0.8 


0.4 
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(12) 



#PjI¥7- 1 5 7 5 1 2 



21 

Wax 0.1 

I4PE 0.1 

<mmmm> 667 

<imm> 24711 

[0 0 7 5] 
H4] 



% * m 



1 3 14_ 



i^KSSfi (fi:ml) 


HP (50) 


HP (50) 




Cr-2 


Cr-2 


CtikisQfoM. (ng) 


10 


10 


Cr-ft^ifc (mmol) 






tfD — )V (mmol) 






Et a Al (mmol) 


0 400 


0 400 




' B1 






0 100 


0 100 




100 


100 


X?I/>£E (Kg/cm 2 ) 


35 


35 


&»§P.fl(Hr) 


0.25 


0.25 




E 


E 




27.5 


4.6 








c 4 


0.4 


3.7 


c 6 m 


80.9 


60.6 


C 6 ^Ol-hexene^-lKwtX) 


95.3 


94.5 


c 8 


0.8 


4.3 


ClO-JO 


15.5 


15.1 




0.9 


3.7 


Wax 


0.0 


0.0 


BI±PE 


1.2 


10.8 


<&UfeH*> 


2751 


461 




100042 


16769 



[0 0 7 6] 



0.0 0.1 0.0 
0.1 0.3 0.1 
1588 386 1488 
58797 14303 55111 




it 

i 


w. m 

2 


rnmm «:■» 


HP (50) 


HP (50) 




Cr-1 


Cr-2 




10 


10 


Crfcfc* (mmol) i 


3.021 


- 


t!n— ^ (mmol) i 


D.060 


- 


Et 3 Al (mmol) 0. 


.400 


0.400 




- 


- 


t^mt^m (mmol) 


- 


- 


sums, eo 


100 


100 


X?P>iE (Kg/cm 2 ) 


35 


35 


£fr3§KI(Hr) 


1.0 


1.0 




A 


E 


<±fi&»*(g) > 


8.7 


4.7 


<tt*»*(¥t» > 






c. 


16.0 


10.1 


C, 


51.2 


55.0 


C, +©l-hexene-&S(wt!l0 


93.3 


93.7 


c, 


11.3 


8.9 


Ci.-„ 


21.0 


21.1 


C...» 


0.5 


2.8 


Wax 


0.0 


0.0 


U£PE 


0.1 


2.1 


<m&»> 


870 


470 




8053 


5165 



[0 0 7 7] 



-no- 



